ABSTRACT. A completion functor is constructed on the category of completely normal Cauchy groups and Cauchy-continuous homomorphlsms. A competlon functor is also obtained for a corresponding category of convergence groups.
is not employed here. Although at least some of our results could be obtained via that method, it is found to be less convenient due, in part, to the fact that Wyler's completion does not preserve the compatibility between group and Cauchy structures.
Let PCHG be the category whose objects are groups equipped with Cauchy strudtures relative to which the group operations are Cauchy continuous (such groups are said to be pre-Cauchy), and whose morphisms are Cauchy-continuous homomorphisms. All Cauchy space categories considered here will be subcategories of PCHG. For convenience, we shall use the term "subcategory" to mean "full subcategory", so that subcategories are completely determined by their objects.
In applying the definitions of such terms in [2] as "map", "completion", etc. to our present setting it is, of course, necessary to replace "Cauchy-continuous function" by "Cauchy-continuous homomorphism", etc.
Throughout this paper, X will represent a group with multiplicative operation and identity element e F(X) will denote the set of all filters on X, and x will denote the fixed ultrafilter determined by x E X. Group operations are applied to subsets and filters in the obvious way. In particular, for , E F(X), -I {F-I: F } and is the filter generated by ( FG :F (3 [2] The Cauchy structure associated with a pre-Cauchy group is called a "group Cauchy structure" in [I] . This should not be confused with our term "Cauchy group structure", by which we shall mean the Cauchy structure associated
With a Cauchy group (see Section 3).
Starting with a pre-Cauchy group (X, C ), let X* be the set of Cauchy equivalence classes and j :X / X* the canonical map. Given THEOREM 2.5. If (X, C is a pre-Cauchy group, then ((X*, ) ,j) is a strict pre-Cauchy group completion of (X, C).
PROOF. The axioms (CG I), (CG 2) , and (CG 3) follow immediately from the construction of C*. Axiom (CG 4) follows easily from Lemma 2.4, and so (X*, C*) is a pre-Cauchy group. It also follows from Lemma 2.4 that (X*, C*) is complete, since each member of C* is finer than a basic filter of the form 0 and hence convergent to e. We know already that j (X, C / (X*, C*)
is an isomorphic embedding, and this map is clearly Cauchy-continuous. Cauchy--I -I -I continuity of J follows because j is an isomorphism and j (^) C whenever^is a subbasic filter containing J(X). Therefore ((X*, C*),J) is a pre-Cauchy group completion of (X,C). the assertion of (CN I) that ., must be non-convergent.
(CN 2) (CN3). We shall show that e-I j (X) e J(X) for all (X* j(X).
If , X*, and x X, then [ -i x]" -I j (x) j (X) by (CN2). Let CLG be the subcategory of PCHG determined by the completely noel Cauchy groups, and let CNCttG* denote the subcategory of complete objects in CNCHG. It follows from Theorem 3.2 that the functor l maps CNCHG into CNCHG*. Combining this fact with Corollary 2.7, and using the se symbol K for the restricted functor, we obtain IEORI 3.3. K is a completion functor on the category CNCHG of completely normal Cauchy groups.
In other words, the completely normal Cauchy groups form a completion subcategory of the pre-Cauchy groups. The completion by K of an Abelian Cauchy group is clearly Abelian; thus we have also established COROLLARY 3.4. K is a completion functor on the category of Abelian Cauchy groups.
CONVERGENCE GROUPS.
A convergence group (X,q) is a pair consisting of "group X and a convergence structure q relative to which the group operations are continuous; The existence of a completion functor on the Abelian convergence group category was established in [3] using methods and terminology based on [4] .
